Binary tomography using two projections and morphological skeleton by Hantos, Norbert et al.
Binary Tomography Using Two Projections and Morphological
Skeleton
Norbert Hantos, Péter Balázs, Kálmán Palágyi
Binary Tomography (BT) [1] aims to reconstruct binary images from their projections. In the
most common applications of BT usually just few projections of the object can be measured,
since the acquisition of the projection data can be expensive or damage the object. Owing to the
small number of projections the binary reconstruction can be extremely ambiguous. A common
way to reduce the number of solutions of the reconstruction task is that certain geometrical
properties (e.g., convexity and/or connectedness) are satisfied.
In this talk we investigate a new kind of prior information, the skeleton of the image to be
reconstructed. Skeleton is a region-based shape descriptor which represents the general form
of binary objects. One way of defining the skeleton of a 2-dimensional continuous object is as
the set of the centers of all maximal inscribed (open) disks. The skeleton of a discrete binary
image can be characterized via morphological operations [2], where disks are approximated
by successive dilations of the selected structuring element that represents the unit disk. An
interesting property of the morphological skeleton is that the original binary image can be
exactly reconstructed from the skeletal subsets. In this work, we deal with the reconstruction
problem in which the entire morphological skeleton (instead of the individual skeletal subsets)
and two projections of the original image are known.
In the reconstruction process the prior knowledge is often incorporated into an energy func-
tion, thus the reconstruction task is equivalent to a function minimization problem. Many
common methods exist to solve that kind of problems. In this talk, we show how to use Sim-
ulated Annealing (SA) [3] for the binary reconstruction problem using the information of the
projections and the skeletal points. We show that, although theoretically the problem is non-
unique, under some circumstances an acceptable image quality can be achieved. We propose
three different methods to solve the above problem, based on parametric SA reconstruction.
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